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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S411Objectives: The aim of this study was to investigate the association of a
variety of factors with ongoing pain following knee replacement.
Methods: A case controlled analysis was performed where patients
with established ongoing pain following knee replacement were 2:1
frequency matched for age, gender, time from surgery and prosthesis,
with patients who were pain free following the same procedure. 1310
patients were approached about the study and 580 patients consented
(recruitment rate 44%), allowing for close frequency matching of eligi-
ble patients and inclusion of 100 patients with ongoing pain and 200
pain free controls who were a mean 5.7 years (SD 1.9) from surgery.
All patients completed self-report outcome measures and attended a
research appointment with a surgeon for clinical assessment and
quantitative sensory testing. Pain factors assessed included prosthesis
related, referred pain, psychosocial, neuropathic and generalised fac-
tors. Data analysis compared cases and controls using appropriate
descriptive statistics. Where signiﬁcant differences were found, step-
wise binomial logistic regression was used to calculate odds ratios and
95% conﬁdence intervals.
Results: A large number of assessed factors demonstrated marked
statistically signiﬁcant differences between patients with ongoing pain
and controls. In comparison to controls, patients with ongoing pain
reported poorer function, decreased satisfaction and reduced quality of
life (p < 0.0001). They were more likely to report depression, anxiety (p
< 0.001), less positive and more negative social support (p¼ 0.01), have
more comorbidities (p < 0.001), more commonly have other conditions
associated with chronic pain (p ¼ 0.003) and have a higher BMI (p <
0.001). They were also more likely to report stiffness, instability and
patellofemoral dysfunction (p < 0.001). Clinically they demonstrated
reduced range of movement and more patellofemoral compression
tenderness, mid ﬂexion coronal instability and proximal tibial tender-
ness (p< 0.001). Patients with ongoing pain also had signiﬁcantly lower
pressure pain thresholds both locally and at a distant site with more
evidence of central sensitisation and brush allodynia overlying the knee
(p < 0.001).
Logistic regression analysis identiﬁed seven factors independently
associated with ongoing pain: depression (33.8, 4.7–245), negative
social support (3.4, 1.5–7.7), reduced range of movement (4.24, 1.7–
10.6), patellofemoral compression tenderness (8.32, 2.6–26.1), mid
ﬂexion coronal instability (13.69, 3.7–50.1), proximal tibial tenderness
(3.91, 1.7–9.1) and lower pressure pain thresholds at the knee (9.16, 3.8–
21.9) (Odds Ratios, 95% Conﬁdence Intervals).
Conclusions: Ongoing pain after knee replacement is a complex con-
dition, and causes are most likely to be multi-factorial. A priority for
surgeons is to determine whether the pain can be attributed to
mechanical causes, with the aim of identifying patients who would
beneﬁt from revision surgery. We have found that ongoing pain after
knee replacement is independently associated with a number of factors,
including psychosocial factors and pain sensitisation. This highlights
the complex nature of ongoing pain after knee replacement, and the
need for a thorough clinical assessment of these patients to determine
the optimal treatment or management strategy.
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DO THE CAUSES OF ONGOING PAIN DIFFER FOLLOWING TOTAL AND
UNICOMPARTMENTAL KNEE REPLACEMENT?
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Introduction: Unfavourable pain outcomes following knee replace-
ment have been shown to occur in 20% of patients. However despite
increased clinical and research interest, the causes of ongoing pain
remain unclear. The relative merits of total (TKR) and uni-
compartmental (UKR) knee replacement have been widely debated.
Ongoing pain following UKR has been less investigated but is of par-
ticular relevance given the lower threshold to revision, higher revision
rates, and the reported poor outcome from revision for unexplained
pain.
Objectives: The aim of this study was to compare the proﬁle of patients
with ongoing pain following TKR and UKR.
Methods: A case controlled study was performed comparing patients
with established ongoing pain following UKR and TKR to matched
controls who were pain free following surgery. Three hundredpatients were recruited in total. Fifty painful TKR and 50 painful UKR
patients were each compared to 100 pain free controls, 2:1 fre-
quency matched for age, gender, time from surgery and prosthesis.
All patients completed patient-reported outcome measures and
underwent clinical assessment and quantitative sensory testing. Data
analysis compared cases and controls using appropriate descriptive
statistics. Where signiﬁcant differences were found, stepwise bino-
mial logistic regression was used to calculate odds ratios and 95%
conﬁdence intervals. Outputs of the case control analysis for TKR
and UKR were then compared.
Results: A wide variety of factors were associated with ongoing pain
following both TKR and UKR and included prosthesis related, psycho-
social, neuropathic and generalised factors. The overall proﬁle for TKR
and UKR patients with pain was different.
Descriptive analysis revealed that TKR patients with ongoing pain more
commonly met criteria for CRPS (p ¼ 0.027), had reduced range of
motion (p ¼ 0.002), had more commonly undergone surgery for other
joint problems (p < 0.001) and had a more generalised, less focal pat-
tern of clinical tenderness in comparison to UKR patients with ongoing
pain.
Case controlled analysis revealed that ongoing pain after TKR was
independently and signiﬁcantly associated with high body mass index
(5.06, 2.1–12.4) less emotional social support (2.56, 1.1–6.1), mid ﬂexion
coronal plane instability (3.38, 1.0–11.0) and proximal tibial tenderness
(11.87, 4.1–34)(Odds Ratios, 95% Conﬁdence Intervals). In contrast,
ongoing pain after UKR was independently associated with depression
(17.04, 1.5–191.6), a lower sociodemographic proﬁle (6.62, 1.4–30.4) and
clinical evidence of patellofemoral compression tenderness (7.57, 1.4–
38.6), valgus instability (16.1, 1.5–178.8), proximal tibial tenderness
(13.1, 3.0–56.8), localised hypersensitivity as measured by pressure pain
thresholds (30.1, 5.0–181.1) and evidence of central pain sensitisation
(16.77, 2.3–121.3).
Conclusions: Ongoing pain after knee replacement is a considerable
problem, affecting 20% of patients. We found signiﬁcant variation in the
proﬁle of pain between patients with ongoing pain after TKR and UKR.
TKR patients with ongoing pain were more commonly found to be
overweight with less social support and have a more generally tender,
mechanically stiff knee. UKR patients with ongoing pain were more
likely be depressed and of lower sociodemographic proﬁle, with a knee
exhibiting valgus instability, a more focal pattern of pain and features of
neuropathic pain. There are some common factors between both
groups, but the most striking ﬁnding of this work is the differences in
pain proﬁles between UKR and TKR patients.
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Purpose: Severe knee osteoarthritis (KOA) is associated with pain,
sensitization and degeneration of the joint tissues. Sensitization can be
measured as pressure pain thresholds (PPTs), where sensitized patients
have a lower threshold compared to non-sensitized patients. Previous
studies have shown that patients with pre-operative sensitization have
a greater risk of chronic post-operative pain. Synovitis is often present
in patients with severe KOA and change in synovitis is correlated to
change pain intensity. The aim of this study was to investigate the
inﬂuence of synovitis on pain, sensitization, inﬂammation and degra-
dation of joint tissues.
Methods: Sixty-one KOA patients and thirty-two sex- and age-
matched healthy controls was studied. All patients were MRI scanned
and synovitis was scored using the Boston-Leeds Osteoarthritis Knee
Score (BLOKS). KOA patients were divided into two groups: Group A (n
¼ 40): BLOKS < 2 (localized synovitis) and Group B (n ¼ 21): BLOKS2
(widespread synovitis). Seven PPT values were collected from sites
located in relation to bone landmark. PPT values were projected onto
3D MRI based contours of the knee to obtain a visual impression of the
pressure pain sensitivity distribution (red ¼ low PPT, blue ¼ high PPT).
Following serological biomarkers were measured in fasting serum:
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(MMP) mediated degradation of CRP (CRPM) and MMP-mediated col-
lagen type I, II, and III degradation (C1M, C2M, and C3M, respectively).
Statistical analyses were performed in IBM SPSS Statistics, version 19.
One-way ANOVA was used to compare serological biomarkers and PPT
measures and Fisher’s Least Signiﬁcant Difference (LSD) post hoc test
was applied.
Results: Group B (BLOKS ¼ 2,3) had decreased PPTs compared to con-
trols (p< 0.05, ﬁgure 1) and increased levels of C1M (p¼ 0.001), C2M (p
¼ 0.001) and hsCRP (p ¼ 0.023), but a lower level of C3M (p ¼ 0.033)
compared to controls (Figure 2). Group A had increased levels of C1M (p
¼ 0.039), C2M (p¼ 0.001) and CRPM (p¼ 0.028) and lower level of C3M
(p ¼ 0.019), but no difference was found in PPTs compared to controls.
Dividing Group A into BLOKS ¼ 0, (n ¼ 16) and BLOKS ¼ 1 (n ¼ 22)
revealed that patients with BLOKS ¼ 0 had decreased PPTs compared to
patients with BLOKS ¼ 1 (p < 0.05, Figure 1). Interestingly, the level of
PPTs of the BLOKS¼ 0 group was at the level of the group with BLOKS
2. There was no signiﬁcant difference in the biomarker level in the
differentiated Group A in any of the investigated markers (Figure 2).
Conclusions: Patients with widespread synovitis have decreased PPTs
and signiﬁcantly increased levels of bone and cartilage degradation and
inﬂammation. However, these patients had a decrease in synovial
membrane degradation compared to controls. Dividing patients with
localized synovitis into two groups based on the synovitis score iden-
tiﬁed subgroups with signiﬁcantly different PPTs, but the same level of
the biomarkers studied. This study illustrate that patients with different
levels of sensitization have different proﬁles of tissue turnover and each
constitute a speciﬁc group of severe KOA patients.
741
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reported outcomes after undergoing primary total knee replacement
(TKR) surgery.
Methods:We used data from 1,649 patients from the Knee Arthroplasty
Trial (KAT) who received primary TKR across 34 centres in the United
Kingdom between July 1999 and January 2003. The main outcome was
Oxford Knee Score (OKS) 12-months after surgery. A wide range of pre-
operative predictor variables including patient characteristics, clinical
and surgical factors, were considered. Bootstrap backward linear
regression analysis was used to identify risk factors of outcome.
Results: Presence of a ﬁxed ﬂexion deformity, presence of varus/valgus
deformity (compared with no deformity), and an absent preoperative
ACL (compared with intact ACL) were associated with better OKS at 12
months. The clinical factors associated with worse post-operative OKS
were worse ASA grade, presence of other conditions affecting mobility
and previous knee surgery. Lower pre-operative OKS, living in poor
areas, high BMI and worse SF-12 mental health score were also asso-
ciated with worse outcome. Discrimination and calibration statistics
were good. Patients’ characteristics explained 16.6% of the variability in
outcome, when clinical variables were included 18.9% of the variance of
outcome was explained, reaching 20.2% when surgical variables were
added.
Conclusions: The clinical risk tool will help to inform patients and
clinicians regarding expectations of the outcome after knee replace-
ment surgery, and may also provide useful information to support
shared decision-making. External validation of the tool, to conﬁrm its
performance and validity, will be undertaken in a new prospective
cohort of patients.
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Purpose: It has been recently demonstrated the association between
pain and depression in patients with knee osteoarthritis (OA). Although
knee OA is a slowly but progressive disease, the severity of pain is not
always increased dependent upon the radiographic severity of the
disease in patients with knee OA. It is speculated that the psychological
state, such as depression, may affect the severity of pain in patients with
knee OA. As all the treatment methods currently available are symp-
tom-modifying treatments, it is important to understand the psycho-
logical state of the patients with knee OA. Depression is one of themajor
complications in patients with inﬂammatory diseases, and is suggested
to affect the activity of the disease. Inﬂammatory disease-induced
depression, or so-called “sickness behavior,” is speculated to be induced
by inﬂammatory cytokines, such as interleukin (IL)-6 and IL-1, which
are increased by the disease. The severity of depression is associated
with serum levels of C-reactive protein (CRP) in patients with rheu-
matoid arthritis (RA). In contrast to these inﬂammatory diseases, few
studies have been conduced to investigate the relationship between the
severity of depression and the serum levels of inﬂammatory cytokines
in patients with knee OA.
The aim of this cross sectional study was to investigate whether there
was any relationship between serum levels of IL-6 and the self-rated
depression scale in patients with knee OA.
Methods: Between July, 2011 and November, 2012, one-hundred ﬁfteen
postmenopausal women with painful knee OA who provided written
informed consent were enrolled. The severity of knee OA was classiﬁed
by Kellgren–Lawrence (K/L) grading scale based on standing extended-
knee X-ray images. All patients had knee OA with K/L grade 2 or more.
Serum levels of IL-6 and hs-CRP were measured to monitor the severity
of inﬂammation in patients with knee OA. The Zung’s self-rating
depression scale (SDS) was used to measure the severity of depression.
Pain was evaluated by a visual analogue scale (VAS, 0–100). Pain and
stiffness sub-category of Japanese Knee Osteoarthritis Measure (JKOM-
